It may be possible to exploit olfactory attachments shown by chickens, Gallus gallus domesticus, to improve their welfare. In the present study, chicks were housed in groups of 15 in wooden boxes from 1 day of age. Experiment 1 compared fear responses in pairs of 8-10-day-old chicks with no previous experience of vanillin when they were exposed to an unfamiliar open field containing a dish of food in either the presence or absence of this odourant. The vanillin had no detectable effects. Chicks were housed similarly in experiment 2 but this time dishes containing vanillin were placed underneath the wire floor. We then asked if its presence would increase social dispersal and reduce fear when pairs of chicks were tested in the open field. At 8-10 days of age, two cagemates were placed close together in an open field in the presence of either the familiar odourant or a colour-matched solution of odourless food dyes (control). When the open field contained vanillin the chicks moved apart significantly sooner (minimum criterion=20 cm) and also tended to pace, preen and peck at the environment more often, although not significantly so; the proportions of pairs that moved apart and that fed were significantly greater. Novelty elicits fear and frightened chicks would be expected to move apart and to feed only when their fear levels had dissipated sufficiently. Our results confirm the existence of olfactory memories in domestic chicks, they suggest that behavioural modification reflected the familiarity of vanillin rather than any anxiolytic properties of this odourant per se, and they support our hypothesis that familiar odourants can act as reassuring agents in otherwise unfamiliar situations. These findings may have important implications for poultry welfare and productivity.
It may be possible to exploit olfactory attachments shown by chickens, Gallus gallus domesticus, to improve their welfare. In the present study, chicks were housed in groups of 15 in wooden boxes from 1 day of age. Experiment 1 compared fear responses in pairs of 8-10-day-old chicks with no previous experience of vanillin when they were exposed to an unfamiliar open field containing a dish of food in either the presence or absence of this odourant. The vanillin had no detectable effects. Chicks were housed similarly in experiment 2 but this time dishes containing vanillin were placed underneath the wire floor. We then asked if its presence would increase social dispersal and reduce fear when pairs of chicks were tested in the open field. At 8-10 days of age, two cagemates were placed close together in an open field in the presence of either the familiar odourant or a colour-matched solution of odourless food dyes (control) . When the open field contained vanillin the chicks moved apart significantly sooner (minimum criterion=20 cm) and also tended to pace, preen and peck at the environment more often, although not significantly so; the proportions of pairs that moved apart and that fed were significantly greater. Novelty elicits fear and frightened chicks would be expected to move apart and to feed only when their fear levels had dissipated sufficiently. Our results confirm the existence of olfactory memories in domestic chicks, they suggest that behavioural modification reflected the familiarity of vanillin rather than any anxiolytic properties of this odourant per se, and they support our hypothesis that familiar odourants can act as reassuring agents in otherwise unfamiliar situations. These findings may have important implications for poultry welfare and productivity. Despite their possession of a moderately well-developed olfactory system (Bang 1971; Rogers 1995) , the likelihood that the domestic fowl, Gallus gallus domesticus, could regulate its behaviour in response to olfactory cues was generally dismissed or neglected for many years. Indeed, their sense of smell was either thought to be totally lacking or very poor (Wood-Gush 1970; Fischer 1975; Kare & Rogers 1976) . However, there is now compelling behavioural and neurobiological evidence that chickens can respond to odours in a variety of functional contexts (Rogers 1995; Jones & Roper 1997) . For the sake of brevity we focus only on behavioural findings here. First, odours associated with predators, blood or specific aversants, such as methyl anthranilate, elicit marked alarm, avoidance and/or disgust responses (Jones & Black 1979; Fluck et al. 1996; Marples & Roper 1997) . Second, treatment of familiar food with an unfamiliar odourant induces temporary neophobia in young chicks (Jones 1987a; Turro et al. 1994; Marples & Roper 1996) . Third, chickens can use odours as discriminative stimuli in a number of experimental paradigms, including operant conditioning (Stattelman et al. 1975; Porter et al. 1995; Roper & Marples 1997) . Fourth, high concentrations of otherwise attractive odourants act as deterrents (Burne & Rogers 1996) . Finally, odourants with which chicks have been reared are attractive to them when they are subsequently presented in otherwise unfamiliar environments (Jones & Faure 1982; Jones & Gentle 1985; Turro-Vincent 1994; Vallortigara & Andrew 1994; Burne & Rogers 1995; Jones & Carmichael 1999) .
The catalogue of 'familiar' odourants used in these studies includes clove oil, geraniol, limonene and vanillin as well as those associated with soiled substrate taken from the chicks' home cage or with nest litter. Such attraction to familiar odours generalizes to include chicks from four breeding strains as well as diverse methods of odour presentation, for example, on wood shavings, in
